Six patients with aortic root dissection confirmed by angiography, surgery, or autopsy were studied by echocardiography. All showed marked parallel widening of the anterior (16 to 21 mm) and/or posterior (10 to 13 mm) aortic walls together with enlargement of the aortic root image. (Normal mean aortic wall thickness 5.7 mm, SD 1.2; aortic valve disease patients 6.7 mm, SD 1.5.) In five patients slender aortic valve cusps were recorded moving to the periphery of the inner lumen in systole and not extending to the outer lumen. This finding is useful in excluding calcification of the aortic valve which may produce confusing multiple echoes within the aortic root. Two patients showed 8 to 20 mm variations in the width of the aortic image with slight change in the direction of the transducer indicating that the dissecting hematoma was not uniform in thickness. Other associated findings on the echogram seen in three patients included the demonstration of pericardial fluid collection and mitral diastolic flutter suggestive of aortic regurgitation.
SUMMARY
Six patients with aortic root dissection confirmed by angiography, surgery, or autopsy were studied by echocardiography. All showed marked parallel widening of the anterior (16 to 21 mm) and/or posterior (10 to 13 mm) aortic walls together with enlargement of the aortic root image. (Normal mean aortic wall thickness 5.7 mm, SD 1.2; aortic valve disease patients 6.7 mm, SD 1.5.) In five patients slender aortic valve cusps were recorded moving to the periphery of the inner lumen in systole and not extending to the outer lumen. This finding is useful in excluding calcification of the aortic valve which may produce confusing multiple echoes within the aortic root. Two patients showed 8 to 20 mm variations in the width of the aortic image with slight change in the direction of the transducer indicating that the dissecting hematoma was not uniform in thickness. Other associated findings on the echogram seen in three patients included the demonstration of pericardial fluid collection and mitral diastolic flutter suggestive of aortic regurgitation.
Demonstration of enlargement of the aortic root with marked parallel widening of anterior and/or posterior walls appears to be specific for aortic root involvement in dissecting aneurysm of the aorta.
Additional Indexing Words:
Aortic wall thickness D ISSECTING ANEURYSM has long been recognized as a highly lethal form of aortic disease. Recent advances in medical and surgical management of this disease have resulted in considerable improvement in the outlook and prognosis.' 6 Since untreated dissecting aneurysms are rapidly fatal in 60 to 90% of the cases,7 8 it is imperative that an early and accurate diagnosis be made so that treatment may be initiated as rapidly as possible. The diagnosis by clinical methods and by plain chest film roentgenography9 sometimes presents difficulties. By far the most definitive method of diagnosis is intravenous or retrograde aortography. However, this is nondiagnostic in a certain proportion of cases with dissecting aneu-rysm.'0 A safe, noninvasive, nonionizing technique like echocardiography which can be used even at the bedside would be especially welcome if it could contribute to the diagnosis of this condition. The purpose of this report is to describe echocardiographic findings in patients with proven aortic root dissection.
Materials and Methods
Six patients who had aortic root involvement in dissecting aneurysm of the aorta, confirmed by angiography, surgery, or autopsy, were studied by echocardiography. Table 1 summarizes their clinical data.
All ultrasonic examinations were carried out using a commercially available echograph (Picker) and a 2.0 megacycle transducer. Continuous recordings were made on 35 mm film by means of a Fairchild oscilloscope record camera and a dual-beam oscilloscope operating as a slave. Aortic root echoes were obtained by a method previously described."1 The mitral valve was first located from a left parastemal position, utilizing the third or fourth intercostal space. Medial and cephalic rotation of the transducer from the mitral valve position passes the beam through the aortic root, outlining the walls and the valve cusps within. The transducer was angled slightly in various directions and any changes in the width of the aortic root image produced by this maneuver were recorded.
In each patient the width of the aortic root was measured in mm from the outer limits of the dominant Circulation, Volume XLVIII, September 1973 sound; S2 = second heart sound.
Circulation, Volume XLVIII, September 1973 adjusted to equalize the intensity of the major echoes emanating from the anterior and posterior aortic margins. No suppression of the near structures was used. Sensitivity was regulated to record cusp echoes, which are of approximately the same intensity as those of the inner aortic margins in dissection. Aortic valve cusp echoes were studied for the character of motion pattern and for evidence of thickening.12 Mitral valve echograms were analyzed for presence of diastolic flutter and prominent "a" waves. The heart walls were studied for evidence of pericardial fluid.
Results
The ultrasonic findings in the present study are summarized in table 2. All patients in this study showed enlargement of the aortic root. The measured outer diameter of the aortic image varied from 42 to 53 mm. The mean width of the aortic root in the normal heart is 35 mm, SD 4.2 (table 3) . The most striking echocardiographic finding proved to be marked widening of both anterior and posterior aortic walls which occurred in four of the patients studied ( fig. 2 ). Increased thickness of only one aortic wall was present in the remaining two cases. In Case 2 the widening was localized to the anterior wall, the site of dissection demonstrated at autopsy ( fig. 3) . The other case with localized echocardiographic abnormality (Case 5) showed widening of the posterior aortic wall which was found at surgery to correspond to a small dissecting hematoma in that area. The anterior wall in this case was normal ( fig. 4) maintenance of parallelism between the separated margins of the walls in every patient. In addition, preservation of normal motion pattern of aortic valve cusps was observed in all but one. Echograms of two patients also showed marked variations in the width of the aortic root image with slight change in the direction of the transducer. This was thought to be related to the nonuniform thickness of the dissecting hematoma.
The ultrasonic diagnosis was made retrospectively in three of the cases studied. In the remaining three, the diagnosis was suggested from the echocardiographic examination prior to aortography or when the aortogram was inconclusive.
Associated findings on the echogram could be of value to the clinician. Demonstration of pericardial fluid collections by echocardiography may indicate that the dissection has ruptured into the pericardial sac. Echograms of three of our patients showed large anterior and posterior pericardial spaces and in all of them the dissection was found to have ruptured into the pericardial cavity at autopsy. Mitral diastolic flutter and large "a" waves suggestive of aortic regurgitation were observed in three cases. Appearance of these in patients with Circulation, Volume XLVIII, September 1973 dissecting aneurysm could be another clue of aortic root involvement leading to aortic incompetence.
Recently a case has been described in which the presence of dissecting aneurysm found at angiography was first suggested by an ultrasound recording from the aortic root. The ultrasonic studies demonstrated widening of the anterior and posterior aortic walls shown as four, rather than two, simultaneously pulsating structures, delineating the true and false lumen.20 Differential 
Diagnosis
Certain conditions have to be considered in the differential diagnosis of this entity.
Dilatation of the aortic root commonly seen in aortic valvular lesions and in aneurysms of the ascending aorta produces a wide aortic root image on the echocardiogram. However, images of normal width are obtained from the anterior and posterior aortic walls.
It may be difficult to make the diagnosis of aortic root dissection in the presence of calcific aortic valve disease. In this condition multilayered echoes within the aortic lumen may be seen and these may give an erroneous appearance of widening of anterior and/or posterior walls of the aorta (fig. 5 ). fig. 7) . However, the two contours tend to be nonparallel. In aortic root dissection, parallelism between the separated walls is maintained. Occa- Echoes from a Swan-Ganz catheter (C) closely follow the movement of the anterior wall of the aorta (left i't g. lx.j sionally, one echoes "lines" in the left atrium ( fig.  7) . They also tend to be nonparallel to the posterior aortic margin and are generally seen deep in the left atrial cavity. These echoes could be arising from the walls of the pulmonary veins at their insertion into the left atrium.
Demonstration of an enlarged aortic root with marked parallel widening of anterior and/or posterior walls appears to have diagnostic value for aortic root involvement in dissecting aneurysm of the aorta. We have so far not seen this combination of findings in any other condition 
